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The weather of Saudi Aro,bia is hot a.nd dry for rnost of the year. The
country is deaoid of surfoce water u:hich often help the transmission of
d.iarrhoea,l diseases. IYeaertheless, this country is not free from diarchoeal
diseases. The role of such factors ds crolod,ing, patterns of Loater use,
sanitcLtion, quality of housing, feeding prdctices and region of residence haae
not been adequately studi.ed. The 1987 National Child, Health Suraey data were
used to earmark the roles of the a,forementioned determinants of d,iarrhoea in
Saudi children aged belooo six. A stratified a,nd, representdtine sdnxple of 8,566
n'Larried u)ornen liaing in rural and, urban areas 'u)ere intertsieused by 120 fema,le
nurses. There utere about two episodes of d,iarrhoea per child, per year.
Child.ren aged 6 to 23 months had nearly double the preaal,ence rate of the ol.d.er
children. Childrenfrom rural areds and the southern regionhadhigher rates
than children from other areds. Children who were both breast and bottle fed,
children of 1-4 member families and of farnilies uith 3 or more persons per roonx
had higher preaalence ro,tes. Children of families ushose homes had earthen

floors, those who used well u)ater and those without toil,et fo,cilities uho used
open fields for defectation had significantly higher rdtes. ln spite of adaerse
climate and little use of surface water these factors were significantly a,ssocia,ted
with higher preaa,lence rates of diarchoea in Saudi children under six years of
age,
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INIRODUCTION
Diarrhoea is responsible for the deaths of 13

million children annually, and in addition to
500-1,000 million episodes of diarrhoea yearly,
it is a maior cause of malnutrit ionl .
Transmission of most diarrhoeal pathogens
occurs through the environmental con{itions
which differ from country to country, John
Snow was the first to show that contaminated
water was the vehicle of transmission of Vibrio
cholerae in London2. Khan and Mosley observed
that the use of surface water was responsible for
diarrhoea and cholera3,4. During the most
recent pandemic of cholera in South America
(r99L-1992) the importance of water was
reconfirmed5. Typ. of latrines used has been
found to be associated with diarrhoea in Saudi
Arabia6. Improper water storage, use of public
water source, distance from water sources, and
use ofcanal water, have been found to be linked
with higher diarrhoea incidenceT-9. Shigellosis
can be contracted in swimming pools, and is also
spread by the house flyl0,tt. Unhygienic food
and bottle feeding have been linked with higher
diarrhoea prevalence rarc6-r2. The qualiry and
structure of houses, lack of hand washing, soiled
diapers and toys left on the ground have also
been associated wi th h igher  rate of
diarrhoeal3,1a. Th. route of transmission of
agents is therefore very important.

In Saudi fuabia, the most important route of
transmission of diarrhoeal agents, the use of
surface water is absent since a large section of the
population have access to good drinking water
and sanitary latrinesl5. The Saudi climate is
unfavourable for the survival of diarrhoeal
agents. Nevertheless, the prevalence rate of
about two episodes per child per year is in the
viciniry of global averager6'r7 .

An attempt was therefore made to identify
the general and environmental factors which
may be associated with high prevalence rates of
diarrhoea in Saudi Children. The important
factors considered were, a) sources of water, b)

rypes of toilets, c) condition of floors, d) child
feeding practices, e) family size, f) crowding,

g) area or region of residence, and h) age of
children. The data on this were obtained from
the country-wide National Child Health Survey
of 198718.

BACKGROUND

Saudi fuabia stretches over 2,149,690 square
kilometres and the 1990 estimated population
was over 14.1 mill ion. About 500/o of the
population is aged under 15 years. The
temperature ranges from 0' to 45' Celsius and
the annual rainfall is 5.1 to 72.7 cm. The
average elevation is between 620 to 1,000 meters
above the sea level. The humidity ranges
generally from2So/o to 600/o except in the coastal
areas where it is higher for a few months in the
year. The sources of water are desalination
plants, wells and occasionally, river beds after
rain. There are no rivers, canals, or ponds. There
are 177 hospitals and 1,702 primary health
centres in the countrylg. Nearly 70o/o of the
population is urban and the rest rurall8.

MATERIAIS AND METHODS
The data used for this study were derived

from the Saudi National Heaith surveyl8 which
was jointly conducted by the Ministries of
Health, Finance and Statistics of Saudi fuabia as
part of the Gulf Child Health Survey, in March
through May, 1987. A stratified multi-staged
sample of 9,061 Saudi households were selected.
Out of a population of 59,199 8,482 marcied
women (15-49 years) were to be interviewed.
Most of the urban and rural population groups
(98%) have access to health facilities in the form
of primary health centres (PHC). Vhile
selecting the samples, attempts were made to
cover almost all the populations served by the
health facilities or PHC (about 1,700) Iocated all
over the country. All the eligible houses in each
localiry were numbered and houses earmarked
for interview were randomly selected using a
table of random numbers. The countqy was
divided into 5 regions: East, \7est, North, South
and Central, and each region subdivided into
urban and rural populations.
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Using nadonal media, circulars and press
releases, the project was publicised to foster
coopeiation berween general public and the
survey team. The interviews were conducted by
120 trained female nurses under the supervision
of 30 physicians. Sixty percent of the samples
were from the urban and 40o/o from the rural
areas. There was a total of 13,140 children
under the age of six. However, in the absence of
specific information on any required paramerer,
the children in question were excluded from the
study, The reasons for exclusion were refusal to
respond to questions' absence of respondents
and unavailability of members of the household
at the time of interview. Pre-coded and tested
questionnaire forms were used to record the
events. Analysis was done with ISSA computer
package.

Questionnaire included quesrions on the
incidence of diarrhoea in children under six
during the two weeks preceding the date of
survey, type of drinking water used, types of
toilet facility available, kind of flooring in the
home, area and regions of residence, number of
rooms, number of family members, number of
bedrooms, exacr age and feeding patterns of
children. Diarrhoea was defined according to'S7HO 

criteria, as having three or more watery
or loose motions or a large single motion
containing blood and or excess of mucous in a

24-hour period2o. Significance was tested by
using chi square tests.

RESI.]LTS
The two-week prevalence rares of diarrhoea

in children under six of age and sex are shown
on Table 1. Overall, 7.9o/o male and 7,lo/o
female children had diarrhoea which constituted
nearly two episodes (1.95) ofdiarrhoea per child
per year. The rates between the male and female
were not significantly different except for a
higher rate (P<0.05) in female children aged
18-23 months. The prevalence rate was higher
in children aged from 6 to 23 monrhs (P<0.01)
than in children of other age groups. The
youngest group of children (0-5m) had a lower
rate than 6-23 month-old children (P<0.005).
The Prevalence rate declined from 8.2olo at two
years of age to 3.60/o at five years. The highest
rete (14.3o/o) was in the age group 12-17
month-old children.

The prevalence rares of diarrhoea in
urban-rural and regions of residence and mean
duration are shown on Table 2. The regions,
central, north, south, east and west, as listed in
Table 2 is shown on the map (Figure l). The
rural children had significandy (P<0.001) higher
rate (9.2o/o) than the urban children (6.70/o).The
rate in children living in the different regions

Table L
TVvo weeks' Prevalence Rate of Diarrhoea in children under six by Age and Sex

Age Male Female
Total

all Annual Numberof

Eptsodes cttildren

<6 m*

6-11 m
12-17 m
18-23 m

2 Yrs

3 Yrs

4 Yrs

5 Yrs
All <6 Yrs

/ , 1

15 . I

14.8

9.8

9.8

5.0
4.1

4.3

7.9

6.0

13.5

14.7

14.2

o. /

4.9
42

2.8

7.r

6.7
r4.4
1 4 7

I 1 . 8

8.2
4.9

4 .1

3.6

1.74

5 . / 4

3.82

3.07
2 .13
1 1 a

r .07
0.94
r.95

1,075
1,244
r.163

957
2,19r
2,r93
2,213
2,094

13,r40

P < 0.001 (6-23 m vs rest), P<0.005 (<6 m vs 6-23 m), P>0.05 (male vs female)
P < 0.05 (male vs female 18-23), *m: months

Faclors Associated with Diarrhoea Prevalence in Saudl Arabia 29



Table2
Area of Residence and Tbo Weeks' Diarrhoea Rates and Mean Duration of Diarrhoea

Residence's
Location

TWo Weeks Rate Annual Episodes
Percentage per Chtld

Mean Duration
in Davs

Urban
Rural
Central
North
South
East
'West

All

6.7
o ' t

7.7
5.8

t2.4
4 q

5.1
7.5

t . / 4
? lcl

2.00
1.77
3.22
r.27
1.59
r .97

4 . 1
4 7

3.6
4.8
4 7

) . r
4.1
4.3

P < 0.005 (South vs the rest), P < 0.001 (Urban vs Rural)

varied from 6.10/o in the west to 12.4o/o in the
south. The rate in the south was significantly
higher (P<0.01) than the rest. The mean
duration of diarrhoeal episodes varied from 3.6
days to 5.1 days and the average for all areas was

4.3 days.

The average rates of diarrhoea in children
according to feeding practices is shown in Table

3. The total rate in "only breast-fed" children
was 6.80lo and in "only bottle-fed" group was
6.60/o. ln all the three groups, irrespective of
feeding pattern, the rates were highest among

the children aged around one year. The rate in
" breast-cum-bottle-fed" children was 8. 50lo and
significantly higher (P<0.005o/o) than both the
"only breast-fed" and "only bottle-fed" children.
The trend of diarrhoea rates in each group
continued up to 5 years of age, possibly
representing protective effects of breast-feeding
in the "breast only" group and the continued
high level of care in the "bottle only" group.

The effect of over crowding on diarrhoea
prevalence rates is shown in Table 4. It is
evident that the rate (12.4o/o) in children of

small households with 1-4 members was higher

Table j

TSo Weeks Dlarrhoea Prevalence Rate byAge and Feeding Practice

4OO KMS

40'

Figure 1. Map of Saudi Arabia showing the five provinces

Feeding
Practlce

Age tn Years & Dlarrhoea Percentage
<1 All No. of Chlldren

Breast Only

Breast & Bottle

Botde Only

All children

10.6 r2.4

rr.6 r4.9

10 .1  11 .3

tt.3 t4.0

6.8

8.5

6.6

7.9

7.8 4.2 3.0 2.2

9.r 5.5 5.2 4.5

5.r 6.3 3.3 2.8

8.5 5.3 4.4 3.7

4t32

654r

r497

12t70

P<0.005 (Only breast feeding vs breast + bottle feeding), P<0.005 (Only botde feeding vs breast + bottle feeding)
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Table 4
Crowding and Dlarrhoea Prevalence Rate in Chitdren under six

Household
Variables

No. & o/o with

Diarrhoea
No. wlth No

Diarrhoea
Total

Children
P. Value

Family Stues:

t-4
5-9
10 & over
Total

Persons pef foom:
<3
3 & over
Total

Persons perbedroom:
<3

3 6c over
Total

r27 (12.4)
54e (7.5)
370 (7.4)

r,046 (7.8)

836 (7.7)
209 (8.5)

r,045 (7.8)

223 (7.5)
825 (8.0)

1,048 (7.9)

894
o , / o /

4,625
12,282

r0,022
2,245

12,267

2,753
9,483

12,236

1 ,021 (a )
7,316 (b)
4,995 (c)

13,332

10,858
2,454

12,312

2,976
10,308
13,284

a vs b P<0.001
a vs c P<0.001

P>0.05

P<0.05

than the rate in children of larger households room (8.5%). This difference was significant
(7.5%o)with5-gmembersorwithmorethang (P<0.05) statistically. It was clear that the
members (7.4Vo). The rate in children belonging diarrhoea rate in children was lower (7.5o/o) in
to small families was significantly higher cases of less than three persons per bedroom
(P<0.001) than in children belonging to larger than in cases of tnree or more persons per
families. bedroom (8.0%). This difference was however

not statistically significant (P>0.05).
\7hen there were less than three persons per

room the rate was lower (7.7o/o) than in cases The use of environmental facilities and
where there ware three or more persons per diarrhoea rates are shown in Table 5. The

Table 5
Envlronmental Faclllties and the Dlarrhoea Prevalence Rates in Children under Six
Environmental
Faclllties

No. with
Diarrhoea

No. with No
Diarrhoea

Total
Chtldren

X2 andP

Values
Floor:

Cemented
Earthen
Total

Wat€f soufce:
Piped/bottled
'Well/river 

bed
Total

Tollet used:
Flush

Pit (covered)

Open field

Total

90e (7.5)
115 (15 .3)
1,024 (7.9)

729 (7.r)
279 (10.6)
1,008 (7.8)

829 (7.4)

r12 (8.7)

92 (13.5)

r,033 (7.8)

rr,209
637

r1,846

9,505
2,361

1 1,866

r0,372

1,r74

59r

12,r37

t2,tt8
7 \ )

12,870

10,234
2,640

12,874

11,201 (a)

1,286 (b)

6s3 (c)

13,r70

P = 58.64
P<0.001

x2 = 34.5
P<0.001

a v s b
f ,  =z.ao

P>0.05

a v s c
x2 = 10.88

P>0.001

b  v s  cy,2 =n.v
P>0.001
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diarrhoea prevalence rate was higher (15.3%o) in

children of families whose homes had earth
floors than in children whose homes had

cemented floors (7.5o/o). This difference was

statistically significant (P<0.001).

The children of families who used well or

pond water had a higher (10.60lo) rate of
diarrhoea than in children of families who used
bottled or piped water (7.1o/o). This difference
was statistically significant (P<0.00 1).

The diarrhoea rate in children of families
who used open fields for defecation was higher
(I3.5o/o) than in children of families who had

either flush (7.4Vo) or pit (8.7o/o) toilets. The

differences we re statistically significant
(P<0.001). The difference between the flush and

pit toilet users was however not statistically
significant (P>0.05).

DISCUSSION
On the whole, 7.5o/o of the children under

six had had diarrhoea during the two weeks
previous to the date of the survey and this

constituted nearly two episodes per child per

year. Although the rate might not be considered
high, for Saudi fuabia, where the weather is hot

and the humidity is low and there is practically
no surface water often associated with high

incidence of diarhoea, this rate cannot be
ignored. Furthermore, using a two-week recall

method, the rates for the 6-17-month-old
children were close to 4 episodes per child per

year which is similar to what is reponed in many

developing countries. This suggests that the

prevalence of diarrhoea in Saudi Arabia is

influenced by factos or practices other than

those of bad drinking water and adverse weather

conditions.

The children living in a rural setting have

significantly higher prevalence rate than urban

children. The reasons, in the Saudi PersPective,
may be the differences in socio-economic status

of rural and urban populations, culture and

hygienic practices for child rearing.

There were no significant differences among
four of the provinces or regions in the overall

prevalence rate of diarrhoea. The fifth, the

southern province, however had a significantly
higher rate than the rest. This is due to the
presence of a larger rural population in the south

and the availability of fewer social amenities
compared to the othersl5.

Feeding practices and food6'12 have been
associated with prevalence rate of diarrhoea. Our
results show that 6.80/o of those who were
breast-fed only had diarrhoea, while 8.5olo of
those who were fed both breast and bottled milk
had diarrhoea (P<0.005). This may be due to

the fact that the "breast-only" children are not

exposed to environmental diarrhoeal pathogens
through feeding, while the mixed feeders are

exposed to the diarrhoeal pathogens through
supplementary feeding during preparation and
presentation of the food by way of the mother's
handsl4. Furthermore, we observed that the
"bottle-fed only" children had also a Iower rate
(6.6Vo) of diarrhoea than the mixed-fed group
(P<0.005). These results were unexpected but
explained by the fact that the "bottle-fed only"
children belonged mostly to educated, working
and wealthy mothers. Their child-rearing and

food handling practices are also supposed to be

more hygienic and better. The lower diarrhoea
prwalence rate in western countries is accounted
for mainly by hygienic food handling practices.

The transmission of diarrhoeal agents from

person to person is influenced by family size and

crowding. Our results affirm that the children of

small-sized families (l-4) had higher diarrhoea
prevalence rate than the bigger-sized families
(5-9,t0 and over). This is because the

small-sized nuclear families usually consisted of a

couple with one or two young children in whom

diarrhoea rate is very high (Table 1), while the

families with larger number of members

consisted of older children have significantly
lower susceptibiliry to diarrhoea. The age of the

children therefore appears to determine the

prevalence rate of diarrhoea.

Our results show that rate of diarrhoea was

significantly (P<0.05) lower in children in
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families with less than three members Der room
than in those in families with three or more
members per room. This is because rwo persons
sharing a room are likely to be a married couple
or older members of a family in whom the
incidence of diarrhoea is low, while families with
three or more members are likely to include
young children in whom the incidence of
diarrhoea is high. The age of children is
therefore significant. The study also showed
trend of a lower rate (P>0.05) in children in
families with less than three members sleeping in
a bedroom than with three or more persons per
bedroom. But the number of people per room
appears to be more important than number per
bedroom where they only went to sleep. This is
so because rooms include hallways or living
rooms in which rhe children often congregated
and remained in close contact to play during
waking hours promoting the spread of disease.
The age factor examined by a subsequent
countrywide study showed that the last child by
order of birth under the age of five had almost
double the rate of diarrhoeal9 compared to older
siblings.

The type of accommodation has been
associated with prevalence rate of diarrhoeal6.
Our results show that the children who live in
houses with earth floors had a higher rate of
diarrhoea (P<0.001) than children living in
houses with concrete floors. The reason is that
the agents are easily transmitted through dust.
This also confirms the findings that young
children living in houses, where the toys were
left on ground, had higher rate ofdiarrhoeal4.

\7ater has long been associated with
dianhoea2-5'9-11. Although sources of water in
Saudi Arabia (desalinated water) are different
from the usual sources in other countries. The
result shows that the users of well water had
higher prevalence rare of diarrhoea than the
users of bottled or piped water (desalinated).
Most of the wells in this country are located at
levels lower than their surroundings. In addition
to contamination by bird droppings and buckets
used in drawing rhe water, the position of the

well permits seepage of rain water from the
surrounding areas. The use of well water may
thus help in the transmission of pathogens. This
means that though there is no surface water like
canals or rivers in Saudi fuabia, there is no death
of diarrhoeal agents in this country21.

In other studies the type of toilets used has
been shown to be an important factor in
pathogen transmissionT,8. O.rt results also show
that in an area where open fields are used for
defecation there was a significantly higher
prevalence rare of diarrhoea than in homes
where children used flush and pit (covered)
toilets. However, there was no significant
difference between the users of flush and oit
latrine with regard to prevalence ofdiarrhoea. In
this country however, flush toilets differ from pit
latrines only in as far as one has a flushing
system and the other does not. Agenrs from
exposed stools may be transmitted through dust,
rain water, insectsl5 and vermin which are not
absent from the environment. Food handlers
may also play a role in the transmission of
diarrhoeal agents.

\7e thus observe that, although the normal
sources of surface warer present in other places
are absent here and the environment does not
promote the growth and survival of diarrhoeal
agents, there are other factors which aid the
survival and spread of these agents and their
survival in the environmenr. The factors
identified in the study arc age, poor rural and
southern homes where conveniences are lacking,
earth floors, mixed feeding, small-sized families,
over crowding, use of well water and the use of
open fields for defecation.

It can be concluded that despite the virtual
absence of surface water, high temperatures for
most of the year, and relatively low humidiry in
non-coastal areas, diarrhoeal disease rates are
similar to the rates in some developing countries.
This study has drawn attention to some social
and environmental problems which can be dealt
with through health and social education.
Further studies to investigate diarrhoea rates in
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6-23 months olds only with special emphasis on

the influence of over crowding will be of great

benefit.
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